Eight balloon dilatations were performed in five patients (aged from 10 to 37 months) in whom supravalvar pulmonary stenosis developed after anatomical correction for complete transposition. The ratio of the maximum diameter of the inflated balloon to the narrowest pulmonary arterial diameter varied from 1-6 to 3-3. In three patients with an initial ratio of < 2 dilatation was repeated with a larger balloon. The right ventricular systolic pressure ranged from 0 70 to 1P25 of the simultaneously measured femoral arterial systolic pressure. The major stenosis was in the main pulmonary artery in four patients and at the pulmonary arterial bifurcation in one. After balloon angioplasty in the four patients there was no significant improvement in the ratio of right ventricular to femoral arterial systolic pressure or in the angiographic appearance. There was no change in the pressure ratio after angioplasty in the patient who had a major stenosis of the pulmonary arterial bifurcation and mild main pulmonary artery narrowing. There seemed to be a slight angiographic improvement in the bifurcation stenosis but at restudy two months later the angiographic improvement had disappeared.
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Balloon angioplasty of supravalvar pulmonary stenosis developing after anatomical correction for complete transposition was not successful in eight procedures. This lack of success may be attributable to a small pulmonary annulus with consequent multiple levels of stenosis and distortion of the main pulmonary artery. Use of balloon dilatation to treat supravalvar pulmonary stenosis developing after anatomical correctionfor complete transposition In four patients the anastomotic segment was stenosed in the main pulmonary artery close to the pulmonary valve and in two it restricted the pulmonary valvar leaflets. This stenotic segment was not discrete and the distal main pulmonary artery also showed varying degrees of tubular hypoplasia. Therefore the diameter of the normal portion of the pulmonary artery distal to the site of obstruction could not be determined. In the fifth patient there was a slight stenosis in the main pulmonary artery but the origins of both the right and left pulmonary arteries were severely narrowed. Distal to the mild narrowing in the main pulmonary artery the pulmonary artery was 11-5 mm in diameter. The diameters of the left pulmonary artery and right pulmonary artery distal to severe bifurcation stenosis were 8 and 8-2 mm respectively.
Although the ratio of the selected balloon diameter to the diameter of the narrowest segment measured on cinevideo images at cardiac catheterisation was 2-0-3-0, remeasurement of the processed cineangiogram showed a ratio of 1-6-3-3 (median 2 0) (table 1). Three patients with ratios of 1 -6, 1-7, and 2 0 at initial angioplasty underwent repeat dilatation at a later date with a balloon with a larger diameter. There was a long segment indentation in the balloon outline on inflation. This disappeared on full inflation but recurred on deflation. patients (fig 1) .
In the fifth patient with a predominant bifurcation stenosis there was no haemodynamic change but the angiogram seemed to show a slight improvement in the stenosis at the origin of the left pulmonary artery (fig 2) . This diameter incieased from 3-0 to 3-5 mm but on restudy two months later it measured 3-0 mm. A second dilatation with a larger balloon produced no haemodynamic or angiographic improvement. At surgical repair in this patient, tissue from the wall of the bifurcation stenosis showed extensive adventitial fibrosis with some disorganisation of elastic lamellae but intact intimal and serosal layers. This suggests that the balloon stretched the stenosis but did not disrupt it.
There were no complications in the eight procedures. Transient hypotension, bradycardia, and electrographic ST segment changes were often seen during balloon inflation.
Surgical relief of the supravalvar stenosis with patch insertion into the stenotic regions was later successful in patients 1 and 5. The other three patients continue to show appreciable obstruction of the ventricular outflow tract (echocardiographic Doppler gradients 40-60 mm Hg). Discussion Development of supravalvar pulmonary stenosis is the most common important complication after anatomical correction for complete transposition.2' Published reports describe successful surgical relief of the supravalvar obstruction in most patients. Balloon angioplasty for this lesion has been reported in five patients with success in only one patient5; also three patients later required operation.
Balloon angioplasty has been successfully used to dilatate vascular obstructions. Intimal and medial disruption was shown on histological examination in successful experimental dilatation of aortic coarctation in lambs.6 Good results from balloon dilatation were reported in human postoperative aortic coarctation and pulmonary artery stenosis.78 We performed balloon angioplasty in five patients with appreciable supravalvar pulmonary stenosis after anatomical correction for complete transposition. One patient (case 5) had major stenosis at the pulmonary arterial bifurcation and differed from the others. The bifurcation stenosis may occur as a result of the distortion of the pulmonary arterial bifurcation when the central pulmonary arteries are mobilised for reanastomosis at anatomical correction. It is less likely to be relieved by balloon angioplasty. 4 The failure of balloon angioplasty to relieve supravalvar pulmonary stenosis in any of our patients indicates an intrinsic difference between this abnormality and the other obstructions of aortic recoarctation and pulmonary artery stenosis. The difference could be related to the nature ofthe pericardial patch inserted in the new pulmonary artery after coronary excision. Tanned pericardium retracts producing supravalvar stenosis; some thought that the use of autologous pericardium would avoid this complication.3 Autologous pericardium was used in two of the five patients in our series with supravalvar stenosis. Balloon dilatation was unsuccessful in these patients too.
In children with normal vessels the diameters of the pulmonary trunk and pulmonary annulus are greater than the diameter of the ascending aorta.9 This discrepancy is greater in infants with complete transposition. The difference has been implicated in the development of supravalvar pulmonary stenosis after the anatomical correction.'0 The new pulmonary trunk and annulus are smaller and when there is also stenosis at the site of anastomosis and coronary excision, their size may contribute to the development of a hypoplastic segment in the supravalvar area rather than a discrete stenosis. This hypoplastic segment is less likely to be amenable to balloon angioplasty than a discrete stenosis.
In most patients with supravalvar stenosis after anatomical correction the stenotic segment lies close to the pulmonary valve. The diameter of the pulmonary annulus is therefore an important factor in the selection of the balloon because an oversized balloon may damage the pulmonary valve. Because the balloon lies across the pulmonary valve during dilatation it is difficult to keep it inflated for long periods without causing considerable haemodynamic deterioration, whereas in the peripheral pulmonary artery stenosis a balloon can be inflated for minutes.
Balloon angioplasty was not successful in any of the eight dilatation procedures attempted on five patients with supravalvar pulmonary stenosis developing after anatomical correction for complete transposition. These 
